Expression of calmodulin gene is down-regulated in diabetic BB rats.
In past studies, we have demonstrated that in streptozotocin-induced diabetic or spontaneously diabetic (BB) animal models, low Km cAMP phosphodiesterase and calmodulin are decreased while a low MW inhibitor of calmodulin is increased. To extend these studies, we have determined the rate of [35S]-methionine incorporation into calmodulin in isolated fat cells from these diabetic animals, i.e. streptozotocin-induced diabetic and the BB rats, spontaneous diabetic rat, non-diabetic rat, and control. We found markedly decreased rates of synthesis of calmodulin in the fully diabetic BB rat. In order to investigate the mechanism of the reduced calmodulin biosynthesis, we probed poly A+ mRNA from control and diabetic rat livers with a calmodulin specific anti-sense oligonucleotide probe and found that the fully diabetic animals, streptozotocin-induced diabetic and genetically diabetic BB, contained markedly reduced levels of calmodulin transcripts. Thus, both calmodulin protein and its putative mRNA are decreased in diabetic rat liver. We believe that in uncontrolled diabetes, the observed elevation in the levels of cyclic AMP in plasma and tissue results in part from decreased activity of phosphodiesterase. The insulin-sensitive phosphodiesterase appears to be regulated by calmodulin. We hypothesize that cyclic AMP phosphodiesterase inactivation in diabetes results in part from insulin insufficiency and to a less well-defined genetic lesion leading to calmodulin down-regulation.